It was our aim to develop a questionnaire for patients with chronic musculoskeletal diseases to self-report their health education literacy, to analyse the psychometric properties of the instrument and to test hypotheses concerning sociodemographic predictors of health education literacy. A total of 577 patients with chronic back pain or osteoarthritis who underwent inpatient rehabilitation were surveyed. The resulting 'HELP questionnaire' (health education literacy of patients with chronic musculoskeletal diseases) consists of 18 items and three scales (comprehension of medical information, applying medical information, communicative competence in provider interactions). The instrument's psychometric properties are good (Cronbach's alpha between 0.88 and 0.95, unidimensionality and Rasch model fit established). Our sample's average level of self-reported health education literacy is quite high. However, 20-30% of the patients admitted to having difficulty understanding important aspects of health education programmes (i.e. comprehending what medical information means in relation to their disease). The variance explained by sociodemographic and basic medical variables is small (4-8%). Greater effort is required to make health education programmes easier to understand. There is a need for more research on interindividual variability of complex aspects of health literacy.
Introduction
The World Health Organization (WHO) defines health literacy as 'the cognitive and social skills which determine the motivation and ability of individuals to gain access to understand and use information in ways which promote and maintain good health' [1] . There is evidence that low health literacy may be associated with worse health outcomes [2] , disadvantageous health behaviour [3] , lower patient satisfaction [4] , and-in certain cases-with mortality [5] . The construct's relevance is not solely based on relationships between medical important outcomes; in fact, many maintain that low health literacy essentially contributes to existing health disparities [6] .
The low health literacy risk factor is widespread: 38% of the US population possesses low health literacy [7] ; in the European Health Literacy Survey, nearly every second respondent revealed limited health literacy [8] . Sufficient health literacy is particularly important for the chronically ill as they are more dependent over the long term on support from the healthcare system, and many therapeutic approaches rely on the patient's personal initiative and efficient self-management. Health education and self-management programmes are essential elements in the therapy of the chronically ill. By 'health education literacy' (HEL) we mean (according to the aforementioned WHO definition), the cognitive and social skills that determine the motivation and ability of chronically ill people to understand and use the information as conveyed in health education programmes. Having HEL is a key enhancer of the chronically ill patient's ability to manage his or her disease and contributes to a more positive outcome. According to the latest theories of health literacy [9, 10, 11] , it does not just rely on literacy and understanding basic health information, rather it involves communicativeinteractive capacities too in dealing with programme trainers. Depending on a study's focus, HEL may be regarded as a prerequisite for benefiting from health education, or as the outcome of an intervention.
We consider it worthwhile to capture health literacy according to specific fields, in this case, patients with chronic musculoskeletal diseases (CMD patients), and to restrict ourselves to the skills necessary to understand and apply the information conveyed in health education programmes. The utility of such domain-specific instruments has been verified frequently (e.g. [11] ), which has led to the creation of instruments tailored to certain symptoms (e.g. arterial hypertension [12] ) and specific media in communicating information (i.e. eHealth [13] ).
Our approach is based on an ecologically framed conceptual model described in detail in the paper by Farin et al. [14] . We do not understand health literacy as an exclusively individual construct, but rather as interaction between the person's abilities and factors in the healthcare system (see also [15, 16] ). In terms of health education, this means that there should be a match between two aspects, the comprehensibility of health education programmes and the patient's HEL. In reference to this ecological model, we developed in an initial step (see [14] ) an instrument to capture the comprehensibility of health education programmes (COHEP questionnaire). In this article, we describe an instrument to measure the HEL of CMD patients that corresponds in content with COHEP.
To the best of our knowledge, there is no suitable instrument with which to specifically measure the HEL of the chronically ill. The health literacy instruments of van der Vaart et al.
[17] and Weis and Giesler [18] address the chronically ill as well, and extend beyond the measurement of basic skills, but they are not tailored to be used specifically in conjunction with health education programmes. One approach somewhat similar to ours is the 'Effective Consumer Scale' by Kristjansson et al. [19] as it was also assessed in the context of self-management interventions. However, the concept measured in that scale is more global than ours, and it is not based on an ecologically framed model. In other words, no instrument with corresponding content exists with which the comprehensibility of an educational intervention can be captured. There is a general need for methodologically sound health literacy instruments as many of those available reveal psychometric weaknesses [20] . This study's primary aim was to develop and test a new and psychometrically sound instrument to measure the HEL of CMD patients (HELP questionnaire). Its second aim was to investigate the sociodemographic predictors of HEL using this new instrument. One of the reasons this issue is relevant is that if basic sociodemographic variables and HEL reveal obvious interrelationships, it would mean that treatment providers could manage without a timeconsuming and detailed assessment and instead address sociodemographic variables in a kind of screening format [21] . Current findings have led us to suspect that HEL can be predicted through general education of the patient [22, 23] , financial status [22, 24] , age [23, 24] and sex [24] .
Methods

Instrument development
We referred to the COHEP questionnaire when designing the HELP instrument in order to assess HEL and comprehensibility of health education programmes in a corresponding way. COHEP was developed in conjunction with CMD patient focus groups in which the comprehensibility problems of health education programmes were discussed [14] . It captures the comprehensibility of health education as perceived by patients, and consists of 30 items and four scales (comprehension-fostering behaviour of programme trainers, transferability to everyday life, comprehensibility of medical information and amount of information). All scales are reliable, unidimensional, and meet the Rasch-model Health education literacy requirements. An example of an item is 'The education sessions were easy to understand'.
For each COHEP item, we considered which skills or abilities a patient must demonstrate to ensure that that particular comprehensibilty or applicability aspect is achieved. Each skill or ability constituted one item, and to limit the number of questions, only items with clearly different content were generated. For example, the COHEP item "The programme trainers included the patients' expectations and wishes" became the HELP item 'How much difficulty did you have communicating your own expectations and wishes in terms of your therapy?'. While the COHEP items address the evaluation of a particular health education intervention, the HELP items aim to capture the patient's aggregate perception of the difficulties he or she has with comprehension (i.e. understanding foreign words and medical terminology) and communication (i.e. posing questions, expressing needs) in various health education or treatment situations. We compiled and then tested a total of 26 items; the final version with 18 items is illustrated in Table IV .
Sample
This study was approved by the Ethics Committee of the University of Freiburg (approval number 369/10). A total of 577 patients with chronic back pain or osteoarthritis who underwent inpatient rehabilitation were surveyed. The inclusion criteria were illness for at least 6 months (as a criterion for chronicity, e.g. [25] ) and patient age at least 18 years. Patients with specific low back pain due to tumours or inflammatory diseases, and those incapable of filling out the questionnaires in German due to cognitive, physical, or language limitations were excluded. Eight rehabilitation centres participated in the survey. The patients were asked by the clinic personnel at the start of their inpatient rehabilitation to fill out the questionnaire on their own and to then turn it back. The percentage of patients that did not fill out the questionnaire was 43.5%. This relatively high percentage can be attributed in part to one centre with a very high non-participation rate. Without that centre, that percentage would have been 37.8%. The reason for patients refusing to participate was generally an unwillingness to fill out the questionnaire. Table I provides information on our study patients.
Analyses
Psychometric properties [29] , that is defined not only by the features of the health education programme but also by the patient's HEL.
Predictors of HEL
We considered age, sex, partner status, highest level of education, employment status, income, the duration of disease and the self-assessment of health status (one-item measure: 'How would you rate your health?') as potential predictors. The first step involved determining bivariate correlations between the predictors and the HELP scales. We eliminated those predictors that correlated weakly with the HELP scales (P > 0.20, corresponding to a correlation of <0.06). With this restriction, more sparse models could be specified and problems of multicollinearity avoided. As the HELP scale's values were not distributed normally, we carried out both linear regression and ordinal regression analyses. We interpret only those results that concurred with both analyses. A separate model was specified for each of the HELP scales. For the diagnosis of multicollinearity, the variance inflation factor (VIF) was calculated. Values over 5 can be considered as an indication of multicollinearity.
Results
Psychometric properties
Eight of the original 26 items were abandoned as they revealed ceiling effects (50-60% of values are in the most positive category 'no difficulty'). We identified a three-factor solution with the remaining items after doing an exploratory factor analysis. We call those factors 'comprehending medical information' (CMI), 'applying medical information' (AMI) and 'communicative competence in provider interactions' (CCP). The content of these factors corresponds well with the COHEP scales 'comprehendsible medical information', 'transferability to everyday life' and 'comprehension-fostering behaviour of programme trainers'.
Health education literacy Table II illustrates various characteristics of these scales. All three are very reliable (Cronbach's alpha between 0.88 and 0.95) and unidimensional. Only the RMSEA values in the CMI and AMI scales were not entirely satisfactory; the CFI, TLI and SRMR values proved good, however. The standardized factor loadings generally lie above 0.68. All the items fulfil the Rasch model requirements. Just one item in the AMI scale ('. . .applying the medical advice you have received at home on a daily basis') exceeds the cutoff-value for infit and outfit values narrowly (1.45 and 1.47). We decided to keep this item because we consider its content important and other values (factor loading, item scale correlation) proved satisfactory. The correlations between the HELP scales and the Chew scale were r ¼ 0. 
HEL level
Our patients revealed a high level of self-reported HEL. Table IV shows that the average patient responded to the skills addressed in the AMI and CCP scales with 'slight difficulty'. They responded with 'slight to moderate difficulty' in the CMI scale. Table IV demonstrates that every fourth to fifth patient admits to having difficulty (moderate, serious or extreme) with individual skills. This percentage rises to 42% when the comprehension of medical terminology is involved. Patients, 5-14%, display severely limited health literacy as they appear to have obvious difficulty with all the items in each category.
Predictors of HEL
The VIF values remained below 1.3, so there is no indication of multicollinearity. The predictors we examined only explain 4-8% of the variance in HEL. Depending on the HELP scale, different Health education literacy sociodemographic variables proved to be predictors (Table V) :
. The comprehension of medical information is lower in patients with a lower educational level. . Younger patients tend to rate their HEL lower when AMI.
As the relationship between low income and less communicative competence is only significant in linear regression analysis, we did not interpret that result.
Discussion and conclusion
Discussion
Psychometric properties and applicability of the HELP questionnaire
The HELP questionnaire consists of 18 items that economically capture the HEL of CMD patients. The instruments' psychometric properties are good: reliability is high, there is evidence of unidimensionality, and the fit to the one-parameter IRT model reveals various methodological advantages that are not guaranteed in the health literacy questionnaires thus far available. However, there are only initial indications of the questionnaire's validity. The correlations with COHEP occurred as anticipated, yet the relationships to the Chew scale fall into the expected range only in the AMI and CMI scales. Moreover, it merits consideration as to whether the brief and not very reliable Chew scale is well-suited for testing the construct validity of HELP-further analyses are thus necessary to assess its validity.
The HELP questionnaire's three scales correlate with each other quite closely. This is in accordance with expectation as CMI is a prerequisite for applying it. As the intercorrelations did not exceed 0.76, we assume, however, that separate concepts are being measured.
We have attempted to ensure content validity by covering all of the COHEP's contents, which The polarity is such that predictors with positive coefficients are risk factors for low health literacy. Only significant predictors (P < 0.05) are shown.
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are based on the feedback from patients and providers in focus groups. However, due to ceiling effects, eight of the original 26 items had to be removed. Table VI presents the contents of the items we had to remove and for each, an item we kept with similar content. Face validity shows that no essential aspect is lost. We would like to bring the content congruence between the HELP and COHEP questionnaires to the reader's attention. When both instruments are used in an institution, we obtain a more comprehensive perspective of the patient's health literacy situation within a socially ecological framework [30] . From the institution's perspective, a combination of low comprehensibility of educational interventions and a patient's high HEL would be especially problematic, as that would reveal that the patient believes he or she generally understands medical information well but has difficulty understanding something about the institution's educational intervention.
As we see it, the HELP questionnaire can be used in research on health literacy in CMD patients, as an outcome indicator when assessing health education programmes and (together with COHEP) in quality management activities, when an institution wishes to identify how successful its personnel is in making health education programmes understandable and useful to patients.
A diagnostic application is also conceivable to capture the preconditions a patient population brings to a given health education intervention. Most authors consider, as do we, health literacy (i.e. [31] ) not as a trait, but as a state, as it depends on context factors and can be modified by intervention (i.e. [32] ). Whenever the HELP is employed as a diagnostic instrument it is advisable to use a long temporal frame of reference (e.g. 'in the past 12 months') to be able to make an overall assessment based on past experiences. When applying the HELP as an outcome indicator, we recommend using a briefer temporal frame of referencedepending on the duration of the intervention-to allow pre-post comparisons.
Level of HEL
The appraisal of our results regarding the level of HEL in CMD patients is difficult because there are so few studies targeting health literacy in this particular patient group. Briggs et al. [33] used an instrument that merely measured the ability to read and understand health-related materials (S-TOFHLA), observing that low back pain patients possess adequate health literacy. In their later study with a more differentiated instrument [34] , seven of eight health literacy domains revealed no difference between patients with and those without back pain. On one hand, our results Health education literacy are in line with their findings, as the average patient in our sample reported no major health literacy problems. On the other hand, a not inconsiderable proportion of 20-30% of our patients admitted to having at least moderate difficulty with key aspects in health education programmes. As this percentage nearly corresponds to the prevalence of low health literacy in the general European and US populations [5, 7, 8] , our cohort probably has a low health literacy problem as well.
Predictors of HEL
Our hypothesis that HEL can be predicted by education, financial status, age and sex was confirmed in part. Sex and financial status were not relevant, whereas age and education were relevant in only one of the three HELP scales. Sociodemographic predictors only became apparent in the CMI and AMI scales, not in the CCP. The observation that communicative skills (as in CCP scale) are less influenced by sociodemographic variables than basic literacy skills (i.e. understanding foreign words or technical terminology) is in line with the result that the acquisition of communicative skills depends on factors beyond cognitive and educational variables, such as emotional, personality and temperament factors [35] . Previous studies reporting an influence of education on health literacy have generally used simple reading and comprehension tests as dependent variables. We replicated that effect in the HELP's CMI scale measuring the comprehension of medical information. The AMI scale's results demonstrate, however, that education does not necessarily also serve to predict more complex health literacy skills. In our study, age but not educational level was associated with perceived competence in AMI. The closest relationship between sociodemographic variables and HEL that we observed was that between age and the AMI scale. Surprisingly, the age influence we noted went in a different direction than that reported by other working groups (i.e. [23, 24] ): our older patients showed higher HEL in this regard, even after adjusting for the disease duration. This result may have to do with the fact that the patient must possess self-knowledge and everyday wisdom to apply medical information personally in his or her daily routine [36] . These factors are partially independent of educational level and may rise with age. An alternative explanation is that younger persons have more difficulty applying the information transmitted in health education programmes on an everyday basis because they tend to have more work-related and family responsibilities than older individuals, many of whom are retired.
The most important risk factor for low HEL in our data was a poor self-rated health status. That risk factor was revealed in all three HELP scales. There are several possible explanations for this finding: perhaps, poor health makes it more difficult to apply information and to communicate effectively with treatment providers. It is, however, less plausible that this relationship-see our datawould also be revealed in terms of understanding medical information (the CMI scale). We therefore consider it more likely that we are observing a causal path in the opposite direction: that chronically ill patients with low health literacy are at a disadvantage and thus experience a less positive disease course. We also may be observing the influence of another, third variable (i.e. depression or low self-efficacy), which would exert a negative influence on both one's own health literacy and the self-reported health status.
Limitations
The HELP questionnaire is not an objective test of health literacy, rather it is a self-assessment instrument; thus, its results are subject to response biases. However, the use of economical, objective tests to measure complex aspects of health literacy (i.e. communication skills) is quite unfeasible. The HELP's contents do not appear to apply specifically to patients with back pain and osteoarthritis; thus, we can assume that it can be used in other patients with musculoskeletal diseases as well. This would, however, require empirical examination. Furthermore, the instrument has only been applied in German rehabilitation centres so far; E. Farin et al.
thus, we know nothing about its generalizability to other populations. The HELP's factorial structure has been studied exploratively and should be validated in an independent sample. Another limitation is that we conducted cognitive pretests only with the COHEP items, not with the HELP items. Nevertheless, the low missing value rates indicate the HELP's acceptance and comprehensibility.
We included only sociodemographic and several basic medical predictors of HEL, not psychological variables such as depression or self-efficacy. Moreover, we applied a cross-sectional design. These two factors mean that our ability to elucidate causal paths between influencing factors and HEL is extremely limited. Finally, there are problems associated with assessing health status with a oneitem measure. Ideal would be the replication of our findings by using a broader measuring instrument (e.g. SF-36).
Conclusion
Regardless of the aforementioned limitations, our study reveals several relevant findings. There are now available well-tested instruments (HELP and COHEP questionnaire) with which HEL can be assessed in the context of research, evaluation and quality management. However, there is only a psychometrically tested German-language version, and the English-language items in Table IV are simply translations of the tested German items.
Patients, 20-30%, that we queried admitted to having problems with certain key aspects of health education programmes. This indicates that greater effort is required to make health education programmes easier to understand, especially for this subgroup of patients. One means of doing this would be to design and carry out targeted interventions for patients with low health literacy (i.e. [32] ). But a study by Pignone et al. [37] has demonstrated that those with sufficient health literacy can also benefit from such education programmes. Furthermore, defining certain target groups can run the risk of stigmatisation. We therefore developed a basic health education programme that takes place at the beginning of rehabilitation and is tailored for all CMD patients. This programme is currently being implemented and evaluated in six orthopaedic rehabilitation centres. Basic concepts of rehabilitation, of the treatment of chronic disease, and patient skills in communication with medical staff are conveyed in this training called 'Active in rehab: Patient education to enhance health literacy'. The programme aims to enable the participant to get more out of the upcoming rehabilitation and of future educational interventions.
Our results with HEL predictors show that there is a need for more research on interindividual variability of complex aspects of health literacy. Relatively little variance can be attributed to education and other basic sociodemographic variables. Future research efforts should focus more intensively on the social, psychological and medical influencing factors of health literacy.
